Purpose: Although subchondral cysts (SCs) represent a common finding in osteoarthritic knees, their etiology is still controversial. The synovial fluid intrusion theory suggests that elevated intraarticular pressure leads to intrusion of synovial fluid into the bone through gaps in the articular surface with subsequent bone resorption. The bony contusion theory suggests that SCs are foci of bone necrosis produced by impact between opposing articular surfaces. The detection of small lesions is crucial to understand the pathogenesis of SCs, as large lesions are usually found in end-stage disease. MRI is more sensitive to detect small SCs than x-ray, demonstrating well-defined rounded areas of fluid-like signal intensity on non enhanced imaging. We assessed the association of SCs with subchondral bone marrow edema-like lesions (BMLs), as well as the cartilage status in the same subregions where SCs were observed in order to evaluate the bony contusion vs. the synovial fluid intrusion theory of SC formation. Methods: The Multicenter Osteoarthritis (MOST) Study is a NIH-funded longitudinal observational study of individuals who have or are at high risk for knee OA. MRI scans were performed on a 1.0T extremity system (ONI Medical Systems, OrthOne TM ) using axial and sagittal proton density weighted fat suppressed sequences and a coronal STIR sequence. The sample used for the analysis was a cross-sectional subset of the MRI examinations from the 30-month follow-up visit. MRIs were read using the WORMS system by two musculoskeletal radiologists (MDC, MDM). The tibiofemoral joint was subdivided into 10 subregions and the patellofemoral joint was subdivided into 4 subregions. SCs and BMLs were scored semiquantitatively from 0 to 3 in each of the 14 subregions. In subregions where SCs were present, the cartilage status was categorized as 0 = normal, 1 = partial-thickness loss, and 2 = full thickness loss. We evaluated the cross-sectional association of prevalent BMLs (score >0) with the presence of prevalent SCs (score >0) on a per-subregion basis using logistic regression with generalized estimating equations to account for correlations among the subregions within a knee (using one knee per person). We then evaluated the distribution of SCs in subregions with normal adjacent cartilage, partial-thickness loss, and full-thickness loss of adjacent cartilage. Results: 400 knees (5600 subregions) were included in the analysis (women: 46.2%, mean age 58.8±7.1, mean BMI 29.5±4.9). SCs were detected in 260 subregions (4.6%) and BMLs were detected in 757 subregions (13.5%). 84.6% of detected SCs were grade 1 lesions. The presence of any BMLs was associated with an odds ratio of 83.5 (95% confidence intervals 42.5-164; p < 0.0001) for presence of SCs in the same subregion. A larger size of BMLs was associated with an increased prevalence of SCs (Table 1) . SCs were detected in 121 subregions (46.5%) without full-thickness cartilage loss. Conclusions: Subchondral BMLs are strongly associated with SCs in the same subregion, supporting the bony contusion theory of SCs formation. A substantial amount of SCs were located in subregions without full-thickness cartilage loss, which does not support the synovial fluid intrusion theory of SCs formation.
. Two musculoskeletal radiologists read the MRIs (FWR, AG) according to the WORMS scoring system. The tibiofemoral joint was subdivided into 10 subregions. Subchondral BMLs were scored semiquantitatively from 0 to 3 at baseline. SBA was scored from 0 to 3 in the same subregions at baseline and at follow-up. We evaluated the association of prevalent BMLs (score >0) at baseline with the presence of prevalent and incident SBA (score >0) on a persubregion basis using logistic regression with generalized estimating equations to account for correlations among the subregions within a knee (using one knee per person). All analyses were adjusted for age, gender, BMI and ethnicity. Subregions without subchondral BMLs at BL were defined as the reference group for the analysis. We also cross-sectionally evaluated the association of BML grade severity and presence of BL SBA. (Figure 1 ). Results: Close links were found between different ASM designs; the advantages of the nested design were evident in that relations between features of OA could be explored. Sub-ASMs, such as the 16-pt model, examine shape variation in a selected area, whilst the bigger ASMs provide a more comprehensive view of the joint. For example, 'flattening' of the femoral head, was clearly characterized by Mode1 in the 16-pt model, but was associated with 2 or more modes in larger models. The larger ASMs, however, enabled this to be correlated with other features such as osteophytes, changes in femoral neck width, neck shaft angle or joint space width.
Results

Conclusions:
The nested-ASM design is a simple and effective approach for assessing OA severity. The precision of the model is maximized by using mathematical constraints to ensure precise and even spacing of intermediate points along smooth lines between landmarks, such as over the femoral head. Using a standard set of points will minimise differences arising from model design and emphasise real population differences. Large ASM templates allow visualization of the whole hip joint, whilst smaller models highlight variation in selected regions. Nested designs enable measurement of changes in shape, and their association with OA at all these different levels. This approach has been successfully applied to the hip and we are also applying it to the knee in subjects with different degrees of OA. ASM may provide a good imaging biomarker for patient selection and stratification in OA clinical trials. If applied universally using the same set of points, it could enable direct comparison between studies using different model designs. Purpose: Identification of subjects with a high risk of progression of structural changes is necessary for clinical trials in knee OA. Prior studies have suggested that participants with asymmetric knee OA severity may allow to assess disease progression in both early and more advanced disease. We examined the rate of loss of joint space width (JSW) in both knees from patients with unilateral joint space narrowing (JSN) at baseline. Methods: Data for these analyses are from the OAI public use data sets (1.2.1 Clinical Data set and 1.B.1 Imaging Data set), a multi-center, longitudinal cohort study designed to identify biomarkers for the development and progression of symptomatic knee OA. Patients were selected based on: bilateral chronic frequent pain, BMI > 25, unilateral medial JSN (OARSI grade 1−3), and no JSN in the lateral compartment (or less than in the medial and maximum OARSI JSN grade = 1). The patients were initially selected based on radiographic status in fixed flexion radiographs that were read at each site and then re-read centrally to confirm unilateral medial JSN.
Baseline and year 1 fixed flexion radiographs of both knees were used. Medial joint space width (JSW) was measured at the location of the minimal distance between the femur and tibia margins (mJSW) and at 4 fixed locations (x = 0.2, 0.225, 0.25, and 0.275), x representing the approximate fraction of the distance from the medial epicondyle to the total width of the femur, in a previously described coordinate system. All readings were done paired but blinded to time point. Standardized response of the mean (SRM = mean/SD) and false discovery rates (FDR p) were computed. Results: Seventy participants met the criteria: 46 women/24 men, age = 60±9 y, BMI = 31±4, bilateral chronic frequent knee pain. Knees with baseline medial JSN (JSN knees) had OARSI JSN grades of 1, 2, or 3, in respectively 42, 21, and 7 while all no-JSN knees had an OARSI grade 0 JSN at baseline. A definite osteophyte was observed in a least one knee of 40 patients (in 37 JSN knees and 16 no-JSN knees). The average progression in no-JSN knees was similar to that in JSN knees (table 1 & 2) . However the variability in progression was higher in the no-JSN knee than in the JSN knee, which is reflected in the no-JSN knee's higher SRMs.
